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$\frac{\partial u}{\partial t}=-u\frac{\partial u}{\partial x}+\nu\frac{\partial^{2}u}{\partial x^{2}}$ (1)
$u$
$\{\begin{array}{ll}u=u^{(1)}+u^{(2)}+u^{(3)}+\ldots, ( u^{(i)} \#f\S \text{ })\int u^{(i)}u^{(j)}dx=0 (i\neq j). \end{array}$ (2)
$u(x)$
$E^{(i)}:= \frac{1}{2}\int(u^{(i)})^{2}dx$ (3)
$\frac{d}{dt}E^{(c)}=\sum_{a,b}\mathcal{T}(a:barrow c)+\iota/D(c)$ . (4)
(4)
$\mathcal{T}(a:barrow c):=-\frac{1}{6}\int u^{(a)}\{u^{(c)}\frac{\partial u^{(b)}}{\partial x}$ - $\frac{\partial u^{(c)}}{\partial x}\}$ (5)
(4) $=$
$D(c):= \frac{!}{2}\int u^{(c)}\frac{\partial^{2}u}{\partial x^{2}}d$ (6)
68
$\mathcal{T}(a:barrow c)$
$\mathcal{T}(a:barrow c)+\mathcal{T}(a:carrow b)=0$ (7)
$b$ $c$
$a$ $b$ $c$
$\mathcal{T}(a:barrow c)$ $a$ $b$ $c$
$\mathcal{T}(a:barrow c)$ $b$ $c$ $a,$ $b,$ $c$
$\mathcal{T}(a:barrow c)+\mathcal{T}(b:carrow a)+\mathcal{T}(c:aarrow b)=0$ (8)
3 $\triangle E^{(a)},$ $\triangle E^{(b)},$ $\triangle E^{(c)}$
$\{\begin{array}{l}\triangle E^{(a)}=\mathcal{T}(b:carrow a)+\mathcal{T}(c:barrow a)\triangle E^{(b)}=\mathcal{T}(c:aarrow b)+\mathcal{T}(a:carrow b)\triangle E^{(c)}=\mathcal{T}(a:barrow c)+\mathcal{T}(b:aarrow c)\end{array}$ (9)
(7) 3 $0$ Fourier triad
interaction Fourier $\mathcal{T}$
$\triangle E^{(a)},$ $\triangle E^{(b)},$ $\triangle E^{(c)}$ (7), (9)
1 (8)
ux (Appendix )
$\mathcal{T}(barrow c):=\sum_{a}\mathcal{T}(a:barrow c)$ (10)
$\mathcal{T}(barrow c)$ $b$ $c$
$\mathcal{T}(barrow c)$




$\phi o$ ( ) $\geq 0$ , $\phi o$ ( ) $=\tilde{\phi}_{0}(-k)$ . (12)
$\phi$o( $\geq 0$ (13)
$\{\begin{array}{ll}\tilde{\phi}_{0}(k)=1 (|k|\leq\frac{2}{3}\pi),\tilde{\phi}_{0}(k)=0 (|k|\geq\frac{4}{3}\pi),\{\tilde{\phi}_{0}(k)\}^{2}+\{\tilde{\phi}_{0}(k-2\pi)\}^{2}=1 (\frac{2}{3}\pi\cdot\leq k\leq\frac{4}{3}\pi).\end{array}$ (14)
$\phi$o( $\tilde{\psi}_{0}$(
$\tilde{\psi}_{0}(k)=\exp(-\frac{k}{2}i)\sqrt{\{\tilde{\phi}_{0}(\frac{k}{2})\}^{2}-\{\tilde{\phi}_{0}(k)\}^{2}}$. (15)
$\bullet$ $\psi_{0}(x)$ $\tilde{\psi}_{0}$ ( ) Fourier






$0.0_{0}$ 3 6 9
Fig. 1
$|\tilde{\psi}0$ ( ) $|$ $\frac{2}{3}\pi\leq k\leq\frac{8}{3}\pi$











$g$ ( ) $g$ (- ). (17)
$g$ $($ $)= \frac{h(\frac{4}{3)}\pi-\text{ })}{h(\text{ }-\frac{2}{3}\pi+h(\frac{4}{3}\pi-\text{ })}$ . (18)..
$h(k)=\{\begin{array}{ll}\exp(-\frac{1}{\text{ ^{}2}}) (\text{ }>0).0 (\text{ }\leq 0)\end{array}$ (19)
$\psi_{0}(x)$ Wavelet $\psi_{0}($ $2^{m}$
$’$




( $= \overline{f}+\sum_{m,j}\hat{f}_{j}^{m}\psi_{j}^{m}(x)$ . (22)





$\triangle$x$\triangle$ $\iota\hat$ $\sim$ (24)
1 $2^{N}$ ( $N$ )







$u(x)=u^{(obs)}+u^{(}$ large) $+u^{(smal1)}+u^{(right)}+u^{(}$left) (25)
$u^{(.)}$ $m_{0}(1\leq m_{0}\leq N-1)$
$u^{(obs.)}$ $;=$ $\hat{u}_{j=0}^{m_{0}}\psi_{j=0}^{m_{0}}(x)$ ,
$u^{(1arge)}$ $:=$ $u_{0}+ \sum_{m=0}^{m0-12}\sum_{j=0}^{-1}\hat{u}_{j}^{m}\psi_{j}^{m}(x)m$ , ( $u_{0}$ )
$u^{(smal1)}$ $;=$ $\sum_{m=m_{0}+1}^{N}\sum_{j=0}^{2^{m}-1}\hat{u}_{j}^{m}\psi_{j}^{m}(x)$ ,
(26)
$u^{(right)}$ $:=$ $\sum_{j=1}^{2^{m}0^{-1}-1}\hat{u}_{j}^{m}\psi_{j}^{m}(x)$ ,
$i_{eft)}$







$\mathcal{T}(leftarrow$ obs $)$ , $\mathcal{T}(rihgtarrow$ obs $)$
( )
Fig.4
$\mathcal{T}(largearrow$ obs $)$ , $\mathcal{T}(smallarrow$ obs. $)$
( )
Fig 3
2.1 $\mathcal{T}$ $\mathcal{T}$(large $arrow$ obs)
Fig. 3 Fig. 4





$\mathcal{T}$ ( $\cdotarrow$ obs)
$u^{(obs.)}$ $m_{0}=6,j=0$
Fig 5 Fig 6 Fig. 5 2
Fig. 6





Fig. 7, Fig. 8 $\mathcal{T}$
Fig 7 Fig 8
74
Fig.7 $\tau_{L}$ , shock
1
1
$\{\begin{array}{ll}4(x+\frac{1}{2}) (-\frac{1}{2}\leq x\leq-\frac{1}{4})-4x (-\frac{1}{4}\leq x\leq\frac{1}{4})4(x-\frac{1}{2}) (\frac{1}{4}\leq x\leq\frac{1}{2}).\end{array}$ (27)
$0 \leq t\leq\frac{1}{4}$







$\tau_{m}\sim T_{m+1}-T_{m}\sim 2^{-m-3}$ (30)
$U_{L}(x)$ $\tau_{L}^{Sweep}(x)\uparrowh$
$\tau_{L}^{Sweep}(x)\sim.\frac{L}{U(x)}$ (31)
$U_{L}(x)$ $U_{L}(x)\sim$ Uo $0$
$U_{L}$ (x) $\sim$ V
















$m=5$ $\mathcal{T}$(left $arrow$ obs), $\mathcal{T}$(right $arrow$ obs)
( )
Fig.8






$)$ $=$ $(- \Theta(x-x_{0})+\frac{1}{2})+\hat{u}^{(0)}$
(33)





$y=j$ ($j$ ) $\hat{u}_{j}^{m}$ -
(34)
$\hat{u}^{(m)}(y)$ $=$ $2^{1+\frac{m}{2}} \int_{-\infty}^{x_{0}}\psi(2^{m}x-y)dx$






$q,$ $r$ $(m_{0},j_{1})$ , (mo, $j_{2}$ ) $(j_{1}\neq j_{2})$ $p$
$\mathcal{T}$
$\mathcal{T}$ $($ : $j_{1} arrow j_{2})=-\hat{u}^{(0)}\hat{u}_{j_{1}}^{m_{0}}\hat{u}_{j_{2}}^{m_{0}}\frac{1}{6}\int\{\psi_{j_{2}}^{m_{0}}\frac{\partial}{\partial x}\psi_{j_{1}}^{m_{0}}-\psi_{j_{1}}^{m_{0}}\frac{\partial}{\partial x}\psi_{j_{2}}^{m_{0}}\}dx$ (36)
$\int\psi_{j_{1}}^{m_{0^{*}}}\frac{d}{dx}\psi_{j_{2}}^{m_{0}}dx=4^{m_{0}}\{\frac{1}{j}(2-(-1)^{j})+\int_{\frac{2\pi}{3}}^{\pi}(4\sin(2j$ $)-\sin(jk))\tilde{\phi}^{2}($ $)dk$ (37)
$($ $j=j_{1}-j_{2})$ (38)
$\mathcal{T}$
$($ : $j_{1}arrow j_{2})$ $=$ $\hat{u}^{(0)}\hat{u}_{j_{1}}^{m_{0}}\hat{u}_{j_{2}}^{m_{0}}\mathcal{T}_{c}(j)$
$\mathcal{T}_{c}(j)$ $;=$ $- \frac{1}{6}\{4^{m_{0}}\{\frac{2}{j}(2-(-1)^{j})$ (39)








(32) $x_{0}-2^{-m}y$ $j=\pm 1$
$2^{-m}$ $\hat{u}^{m}(y)$
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$\mathcal{T}$ $($ : $j_{1}arrow j_{2})$ $j>0$ ,
(mo,
$($mo $\pm 1,$ $\cdot)$ ( $m=$ mo, mo $\pm 1$ $\sim$






























$0$ $\triangle E^{(a)},$ $\triangle E^{(b)},$
$\triangle E^{(c)}$
$\triangle E^{(a)}+\triangle E^{(b)}+\triangle E^{(c)}=0$ (40)
2





$\{\begin{array}{l}\triangle E^{(a)}= \text{ } \alpha\triangle E^{(b)}=\alpha-\beta\triangle E^{(c)}=\beta-\gamma\end{array}$ (41)
(40) (41) 3 $\alpha$ , $\beta,$ $\gamma$
$f$






















other ( $\triangle E^{(R)},$ $\triangle E^{(L)},$ $\triangle E^{(O)}$ )
$\{\begin{array}{l}\triangle E^{(R)}=a>0\triangle E^{(L)}=-a<0\triangle E^{(O)}=0\end{array}$ (45)
(42) 3 (
$F(aarrow b)$ $a$ $b$ )
$\{\begin{array}{l}F(Larrow R)=\frac{2}{3}a+ \text{ }’F(Oarrow R)=\frac{1}{3}a+f’F(Larrow O)=\frac{1}{3}a+ \text{ }’\end{array}$ (46)






mode, center mode, left mode, other mode other mode
left $arrow$ center $arrow$ right 2
left mode, center mode, other mode, center mode, left mode, other mode
$A,$ $B$ $\triangle E_{A}^{(R)},$ $\triangle E_{A}^{(C)}\ldots$





$\{F_{A}(LF_{A}(OF_{A}(Larrow C)=\frac{2}{\frac{31}{13}}a+f_{1}arrow O)=\frac{}{3}a+\text{ _{}1}arrow C)=a+\text{ _{}1},$
’
$\{\begin{array}{l}F_{B}(Carrow R)=\frac{2}{3}a+\text{ _{}2},F_{B}(Oarrow R)=\frac{1}{3}a+\text{ _{}2},F_{B}(Carrow O)=\frac{1}{3}a+\text{ _{}2}.\end{array}$ (48)
$A,$ $B2$ other mode center mode
$\triangle E_{A}^{(L)}+\triangle E_{B}^{(L)}=0,$ $\triangle E_{A}^{(C)}+\triangle E_{B}^{(C)}=0$ .
other mode center mode





shock (shock A) $\sin$
shock (shock B) $karrow 0$
. $0$ shock $B$ $0$
shock A shickB Sweeping
shock $B$ shock A shock $B$
shock $B$
$u(x)$ $=$ ( shock) $+$ ( )
$=$ $U_{k}(x)+u’(x)$ (49)
$U_{k}(x)=- \frac{1}{k}$ sin $($ $x)$













$\Pi($ $)= \frac{1}{2}\int_{k}^{\infty}dr\int_{0}^{k}\int_{0}$ $T(r:p, q)dpdq- \frac{1}{2}\int_{0}^{k}dr\int_{k}^{\infty}\int_{k}^{\infty}T(r:p, q)dpdq$ (50)
(large scale mode) (small
scale mode) large scale mode small scale mode
small scale mode large scale mode
Fig A3
type 1, type 2 large scale mode, small
scale mode $\triangle E_{1}^{(L)},$ $\triangle E_{1}^{(S)},$ $\triangle E_{2}^{(L)}\triangle E_{2}^{(S)}$
A,B
$\triangle E_{1}^{(S)}=-2\triangle E_{1}^{(L)}$ (51)
$\triangle E_{2}^{(L)}=-2\triangle E_{2}^{(S)}$ (52)
(50) ux
$\Pi($ $)=\triangle E_{1}^{(S)}-\triangle E_{2}^{(L)}$ (53)
(42) $f=0$ flow 2
large scale mode small scale mode
$F_{all}$ (Large $arrow$ Small) $=$ $2\cross F_{1}$ (Large $arrow$ Small) $+2\cross F_{2}$ (Large $arrow$ Small)
83
$=$ $\frac{2}{3}(\triangle E_{1}^{(S)}-\triangle E_{1}^{(L)})+\frac{2}{3}(\triangle E_{2}^{(S)}-\triangle E_{2}^{(L)})$
$=$
$\triangle E_{1}^{(S)}-\triangle E_{2}^{(L)}$
$=$ $\Pi($ $)$ (54)
flux (50)
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